During extreme months of winter, December and January, every year, the migratory birds from Siberia travel to Indus Valley and other parts of Indo-Pakistan subcontinent. These migratory birds include, ducks, geese, swans and the water fowls. These birds are known to carry all avian influenza viruses and by shedding virus, they are assumed to be vector. Samples were collected from migratory and non migratory wild birds at lakes, zoo and live bird market. Samples were processed in the National Reference Laboratory of Poultry Diseases, National Agricultural Research Council (NARC), Islamabad for virus isolation, HI and reverse transcription-polymerase chain reaction (RT-PCR) for the detection of H3, H5, H7 and H9 serotypes of avian influenza virus type A. It was concluded that migratory birds flying over the Pakistan territory were negative against H3, H5 and H7. However, positive samples for H9 serotype were found in backyard poultry.
INTRODUCTION
The wild migratory birds are considered to be like humans as for as traveling habit is concerned. These beautiful birds are considered to be natural hosts and reservoirs of all influenza type A viruses which can be easily transmitted to the domestic birds, mammals and humans as well. There is insufficient knowledge of the epidemiology and transmission of avian influenza viruses, particularly with reference to the bird's migratory role in spreading infection to commercial poultry (Alexander, *Corresponding author. E-mail: zagenes@gmail.com. +92-300-5322820.
Abbreviations:
AIV, Avian influenza virus; HI, hemagglutination-inhibition; RT-PCR, reverse transcriptionpolymerase chain reaction; GMT, geometric mean titre. 2000). More than 50 outbreaks of highly pathogenic avian influenza virus have been reported from Pakistan during years 2006 to 2008 and virus lineage had developed unusual pathological and antigenic properties (Uzma et al., 2009) . Currently, H5NI is not circulating in the country but other avian influenza virus (AIV) like H9 is endemic in the country. During 1998 to 2000, H9N2 viruses were reported in Middle Eastern countries and were responsible for widespread and serious disease in commercial chickens in Pakistan (Naeem et al., 1999) , Iran (Nilli and Asasi, 2003) and United Arab Emirates (Manvell et al., 2000) . Phylogenic analysis of H9N2 isolates from Pakistan, Iran and Saudi Arabia showed very close relationships, suggesting a common source. Numerous infections of poultry and other birds with the subtype H9 during the 1990s originated from separate introductions from feral birds (Banks et al., 2000) . Pakistan is located on the route of migratory wild birds Afr. J. Biotechnol. and has local wild and feral birds. However, AI infection was never investigated in migratory birds in Pakistan.
MATERIALS AND METHODS
Two different geographical areas with diverse ecological zones were selected to monitor the perpetuation of AIV in migratory and non migratory birds. Cloacal swabs were taken and embryonated eggs (non vaccinated against avian influenza) were used for virus isolation. Egg inoculation was carried out in biosafety cabinet II. Haemagglutination inhibition test was carried out to determine antibody against H3, H5, H7 and H9 subtypes. Viral RNA was extracted by using Trizol reagent. cDNA synthesis and RT-PCR was done (Spackman, 2008) .
RESULTS AND DISCUSSION
Results of epidemiological surveillance are summarized as Table 1 . Samples were taken from different sites in and around Islamabad. The collected samples were also checked for isolation of Newcastle disease virus, as ND is an endemic disease in Pakistan. Virus isolation results were negative for Influenza virus from all samples except for backyard poultry in Abbotabad. These backyard poultry showed geometric mean titers of 4.66 (Table 1) . These backyard poultry were not vaccinated against Influenza virus which means that antibody titers were due to exposure of influenza virus. We collected fecal material of migratory birds from Terbela Lake which was found to be negative. We also attempted to isolate virus through PCR (data not shown) but no virus was isolated. Similarly, results of Newcastle disease virus isolation were also negative, exceptfor the samples of wild birds from Ayub National Park. Furthermore, the migratory birds flying over the Pakistan territory were found to be negative against H3, H5, H7 and H9 serotype avian influenza. Although, information is limited, persistence of AIV in water is influenced by the temperature, salinity and pH (Stallknecht et al., 1990) , and variation in environmental persistence between individual AIV isolates has been detected previously under experimental conditions. The low prevalence or failure to detect AIV in migratory birds at different sites is consistent with several other studies (Zakstelskaya et al., 1974; Bahl et al., 1977; Boudreault et al., 1980; Thorsen et al., 1980; Honda et al., 1981; Tsubokura et al., 1981; Abenes et al., 1982; Sinnecker et al., 1983) .
These non migratory wild birds can come in close contact with the commercial poultry to cause outbreak as previously reported in several studies (Adrianus et al., 2007) . Close contact of backyard chickens with migratory birds, especially with aquatic birds, as well as neighboring poultry farms, may pose the risk of transmitting avian influenza virus to cause outbreak. In a previous study by Hadipour et al. (2011) , H9N2 avian influenza virus seroprevalence survey was carried out in backyard chickens from villages around Maharlou Lake in Iran, using the hemagglutination-inhibition (HI) test. This backyard poultry had not been previously vaccinated and showed no clinical signs of disease. The overall HI titer and seroprevalence against H9N2 were 7.73 and 81.6%, respectively. In our study, HI titers were 4.66 from backyard, and it would be interesting to study the serological evidence from domestic backyard and commercial poultry to explore the potential role in causing outbreak.
The situation in and around Pakistan may be alarming and suggestive of continuing the strict and consistent vigilance through the monitoring of virus to avert any untoward situation in future. Furthermore, continuous surveillance of influenza virus from migratory bird, non migratory wild birds and backyard poultry on national level to control the spread of disease is necessary to provide further epidemiological information about circulating viruses and to identify any change in subtype Fatima et al. 11723 prevalence. Moreover, emphasis should be made on biological properties of virus to explore molecular determinants of pathogenic strains circulating in migratory birds.
